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Purpose: The purpose of this study was to determine the incidence and characteristics of
Baker's cysts discovered uring venous duplex examinations to rule out deep vein 
thrombosis (DVT). 
Methods: We reviewed the vascular laboratory charts of patients found to have Baker's 
cysts during venous duplex studies to rule out DVT from October 1988 through 
December 1995. 
Results: Ninety-five (3.1%) of 3072 patients who underwent venous duplex studies were 
found to have 111 Baker's cysts. Seven of the 95 had coexistent DVT. Ten patients had 
ruptured cysts, whereas ix patients had cysts that compressed the popliteal vein. 
Conclusion: The presentation of DVT and that of a Baker's cyst are similar enough to be 
difficult to distinguish by clinical examination. Careful examination of the popliteal fossa 
should be performed uring venous duplex examinations regardless of the indication for 
the study. (J Vasc Surg 1997;25:658-62.) 
Venous duplex scanning (VDS) is now the most 
commonly used method for the diagnosis of lower 
extremity deep vein thrombosis (DVT). The discov- 
ery of nonvascular disease is not an infrequent find- 
ing during the course of VDS to rule out DVT. The 
most common nonvascular abnormality seen in the 
popliteal fossa is a Baker's cyst. These cysts have been 
known to mimic the symptoms of  lower extremity 
DVT. 1,2 They occur most often in patients with os- 
teoarthritis, meniscal tears, synovial disorders, or 
other intraarticular disease. 35 Although usually 
round or oval in appearance on VDS, they may be 
seen to extend into the calf or up into the thigh from 
their usual location in the medial popliteal fossa. 6
The purpose of our article is to describe the 
incidence, associated conditions, disease, and duplex 
scanning characteristics of Baker's cysts. 
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METHODS 
The vascular laboratory chartsof  all patients who 
were discovered to have Baker's cysts on VDS during 
the period October 1988 through December 1995 
were reviewed. All patients had been referred to our 
vascular laboratory to rule out DVT. Before VDS was 
performed, a careful history with particular attention 
to DVT risk factors was performed by a registered 
vascular technologist. With the patient in slight re- 
verse Trendelenburg position, a venous examination 
with a 5 MHz  continuous-wave handheld Doppler 
instrument was performed. Venous Doppler signals 
were checked for spontaneity, phasicity, and aug- 
mentation in the common femoral vein, popliteal 
vein, tibial veins at the ankle, and saphenous vein at 
the groin. 
All duplex studies were performed with e ider  a 
Quantum QAD-1 (Quantum Laboratories) or ATL 
Ultramark 9 color scanner (Advanced Technology 
Laboratories). Probe frequencies used ranged 
from 3.5 MHz  to 10 MHz  depending on the size 
of  the patient's lower extremity. Doppler interro- 
gation and venous compression maneuvers were 
performed in all deep veins of  bilateral owzr ex- 
tremities. Incidental findings of  nonvascular 
masses uch as groin nodes, hematomas and cysts 
were noted and recorded on videotape. In the 
popliteal fossa careful attention was given to the 
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posterior and medial aspect of the knee in search of 
Baker's cysts. 
A database (Paradox 4.5, Borland) has been 
maintained that includes all patients een in the vas- 
cular laboratory since 1988. A specific entry for Bak- 
er's cysts allowed retrieval of those studies in which 
an avascular mass was noted in the popliteal fossa. 
RESULTS 
From October 1988 through December 1995, 
3917 venous duplex examinations were performed 
on 3072 patients (60% female, 40% male) to rule out 
DVT. Seven hundred eighty-nine (20%) examina- 
tions were positive for DVT, and 26 (0.7%) examina- 
tions were equivocal or incomplete. Ninety-five 
(3.1%) patients were noted to have 111 Baker's cysts 
on 134 examinations. Of these 95 patients, 61 were 
female (mean age, 61 years), and 34 were male 
(mean age, 41.5 years). Thirty patients (31%) gave a 
history of arthritis (3 male, 27 female). Six patients 
(6%) had a recent lower extremity orthopedic proce- 
dure, and seven patients (7%) had recent rauma to 
the leg. 
Most patients with Baker's cysts presented with 
unilateral lower extremity pain and swelling (51), 
unilateral leg pain (23), or unilateral swelling (13). 
Six patients presented with bilateral symptoms, and 
two patients were sent to our laboratory to rule out 
DVT as a source of pulmonary embolism. Five of 
these patients also presented with a palpable mass in 
the popliteal fossa. 
Cysts were found only in the symptomatic ex- 
tremity in 69 of 95 patients (73%), whereas cysts in 
the asymptomatic extremity were noted in 10 pa- 
tients (10%). In 16 patients (17%) cysts were located 
in both lower extremities. 
Cyst size was usually recorded by the registered 
vascular technologist in two dimensions, length by 
width. The average size of Baker's cysts was approx- 
imately 6 cm 2, corresponding to a cyst measuring 3 
cm by 2 cm. Most cysts were confined to the medial 
popliteal fbssa; however, cyst extension into the calf 
was noted in 11 patients. 
Most cysts had distinct borders and were ofhypo- 
echoic or anechoic density (Fig. 1). Tv~enty-two of 
111 cysts appeared more complex, that is, with sep- 
tation, mixed echoes, lobulations, or extension into 
the calf (Fig. 2). Indistinct cyst borders and diffuse 
extension consistent with cyst rupture was noted in 
10 patients. In six patients the cyst extrinsically com- 
pressed the popliteal vein; however, DVT was not 
diagnosed in any of these cases (Fig. 3). In seven 
patients (7%) acute DVT coexisted with a Baker's 
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Fig. 1. Predominantly anechoic Baker's cyst in medial 
popliteal fossa. Popliteal vessels (longitudinal view) seen 
deep to cyst. 
cvst. Clot was noted in the femoral vein in four 
patients and in the popliteal and tibial veins in three 
patients. Superficial phlebitis involving the saphe- 
nous vein was found in two patients, one of whom 
had a ruptured cyst. Chronic DVT was noted in two 
patients with ipsilateral cysts. 
Venous Doppler signals were noted to be abnor- 
mal in the seven patients with coexistent Baker's cysts 
and DVT. Venous signals were also abnormal for six 
patients with compressed veins caused by the cyst 
and *br 14 patients with Baker's cysts but without 
DVT or noticeable venous compression. The most 
common flow abnormality was decreased phasicity 
and spontaneity in the tibial veins (12 patients). 
DISCUSSION 
Baker's cyst is the most common nonvascular 
abnormality found in the popliteal fossa. The clinical 
presentation of these cysts and deep vein thrombosis 
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Fig. 2. Baker's cyst with brightly echogenic septation 
(white arrow) crossing cyst. 
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can be indistinguishable. Because the treatment reg- 
imens are greatly disparate, it is of the utmost impor- 
tance to correctly diagnose these conditions. VDS 
can be used to accurately diagnose both disorders. 
Popliteal cysts were first described by Adams 7 in 
1840 but became more commonly known as Baker's 
cysts after Baker's  report in 1877. He described 
eight patients with knee synovitis and associated pop- 
liteal or,calf cysts. One of these patients had clinical 
signs of  venous thrombosis. The most common un- 
derlying pathologic process in cyst formation is an 
increase in production of synovial fluid, which then 
distends one of the six popliteal bursae? Autopsy 
studies have shown communication between the 
knee joint and one of the popliteal bursae in up to 
40% of normal knees. 4
In children most Baker's cysts are not the result 
of pathologic hanges in the knee joint but are iso- 
lated bursal sac formations,  However, cysts in adults 
are usually caused by an intrinsic problem of the 
knee, resulting in increased synovial fluid produc- 
tion. The resulting increased fluid pressure can cause 
herniation through a soft spot in the posterior cap- 
sule or can force fluid into a communicating bursa, 
particularly the medial gastrocnemius bursa or the 
semimembranosus bursae. 9 
The synovial fluid can flow into the knee bursae 
and be trapped by a one-way valvelike mechanism. 1°
The narrow communication channel between the 
Fig. 3. Cyst compressing popliteal v in (white arrow). 
joint and bursa is open during knee flexion but closes 
during extension? 1 This explains the phenomenon 
called Foucher's ign, where a cyst becomes more 
firm to palpation with flail knee extension and soft 
when the knee is flexed? 2
The most frequent cause of  Baker's cysts is a 
degenerative process of the knee such as osteoarthri- 
tis. Meniscal tears are also a common cause of  Baker's 
cysts; the increased joint fluid can escape through the 
meniscal tear to an extraarticular location. Inflamma- 
tory arthritides uch as rheumatoid arthritis can also 
result in Baker's cysts. Frequently these cysts have 
hypertrophied synovial tissue within the cyst. Less 
common causes of  these cysts include pigmented 
villondular synovitis or chronic low-grade infec- 
tion. 13 
Signs and symptoms of a Baker's cyst include 
posterior knee pain and tenderness, a palpable popli- 
teal mass, leg swelling, or calf tenderness. These 
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symptoms can be identical to those of either superfi- 
cial thrombophlebitis or DVT. 
The most common complications of a Baker's 
cyst are dissection into the calf or rupture. Acute 
rupture results in severe calf pain and swelling and 
without associated DVT is called the pseudo- 
thrombophlebit is syndrome.14 Less common com- 
plications of  Baker's cysts are anterior or lateral calf 
mass presentation, compartment syndrome, pe- 
ripheral neuropathy, and foot and ankle ecchymo- 
sis.iS-18 
The differential diagnosis tbr patients with a Bak- 
er's cyst includes DVT, hcmatoma, tumors, or pop- 
liteal artery or venous aneurysms. Diagnosis of a cyst 
can be made by VDS, computed tomography, mag- 
netic resonance imaging, or arthrography. 19 22 How- 
ever, each of these studies has limitations in diagnos- 
ing the other disorders, leaving VDS as the clear 
choice as the initial diagnostic modality. Most impor- 
tant, VDS can rule out DVT, which can coexist with 
the Baker's cyst or cause the identical symptoms. In 
our study 7 of  95 patients had DVT along with a 
Baker's cyst. In none of these cases did the cyst 
appear to compress the veins, nor was DVT discov- 
cred in six patients who had obvious vein compres- 
sion by a cyst. Also, no patient with a ruptured cyst 
had DVT, although one ruptured cyst was associated 
with superficial thrombophlebitis. It  does not appear 
that Baker's cysts predispose to DVT. Our numbers 
are small, but it would seem likely that if local factors 
associated with the cyst were important in the forma- 
tion of DVT (i.e., compression effect, rupture with 
venous irritation), then we would have found DVT 
in at least one patient with a cyst compressing a vcin 
or in a patient with cyst rupture. 
During VDS for DVT a careful search should be 
made of the popliteal fossa for cystic structures. Bak- 
er's cysts are usually found in the medial aspect of the 
fossa between the gastrocnemius and semimembra- 
nosus tendons. However, cysts may also be found 
deep or lateral to the popliteal vessels. Occasionally 
extension from the cyst to the joint can be seen, as 
was noted in two of  our patients. The typical 
ultrasonographic appearance of a Baker's cyst is a 
round or oval avascular mass with a di~tinct border 
filled with anechoic or hypoechoic material with 
enhancement of  echoes from tissue beneath the 
cyst. Bright echoes may be seen due to a prolifera- 
tive synovial ining. Hemorrhage and necrosis may 
occur within the cyst, resulting in mixed echoge- 
nicity, septations, and the appearance of  debris in 
the cyst. Finally, extension of  the cyst into the calf 
and occasionally up into the thigh will be seen as 
cyst extensions or lobulations between fascial 
planes. Rupture of  the cyst may be difficult to see 
on VDS, but extension into the calf with indistinct 
borders along with a history of  sudden onset of  calf 
pain are consistent with Baker's cyst rupture. Dif- 
ferentiating cyst rupture from dissecting hema- 
toma may be difficult on ultrasonography, but the 
hematoma usually consists of  a more homogenous 
echo pattern. Twenty-two of  the 111 cysts in our 
study were complex-appearing. Rupture was sus- 
pected in only 10 patients. Therefore most patients 
in our study had nonruptured, simple-appearing 
cysts. Confirmation of  a cyst without other abnor- 
malities is therefbre reassuring to the clinician and 
assists in defining the treatment process. 
Obtaining a good history by the registered vascu- 
lar technologist is an important aspect of the VDS 
examination. Particular attention should be paid to 
DVT risk factors, but it is important to elicit evidence 
of any systemic disease in the patient. In our series 
less than half of  the patients gave a history of arthritis 
or some type of  recent lower extremity surgery or 
trauma. Many of the patients with arthritis gave a 
history of their disease process only after a Baker's 
cyst was discovered. We have now changed our his- 
tory data sheets to include arthritis in the initial 
history. 
Treatment of Baker's cyst is based primarily on 
the patient's ymptoms and underlying disease pro- 
cess. Treatment is usually nonoperative such as ice, 
antiinflammatory medication, and assisted weight 
bearing. Operative therapy such as arthroscopic 
treatment of meniscal tears, total knee replacement, 
or cyst excision may be necessary in patients with 
severe symptoms. Cyst aspiration can help confirm a 
diagnosis of  Baker's cyst and be therapeutic in large, 
mass effect-producing cysts. Injection of various scle- 
rosants has been described to assist in preventing cyst 
recurrence .23 
CONCLUSION 
Patients who have lower extremity symptoms 
may have either vascular or nonvascular disease. VDS 
is the method of choice to rule out DVT and to 
diagnose other diseases. Detection of  a Baker's cyst 
occurred in 3% of the patients ent to our vascular 
laboratory to rule out DVT. The detection of a 
Baker's cyst with no history of arthritis or leg trauma 
may lead to a workup of  an inflammatory disease 
process or meniscal tears. It is important for the 
technologist, whether the indication is to rule out a 
Baker's cyst or a DVT, to carefully search the popli- 
teal fossa for both conditions. 
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